The mechanism of action of diphenylhydantoin or invertebrate neurons. I. Effects on basic membrane properties.
The effect of diphenylhydantoin (DPH) has been studied on certain membrane properties of the crayfish stretch receptor neuron (SRN) and of neurons in the abdominal and buccal ganglia of Aplysia. DPH decreases the amplitude of post-tetanic hyperpolarization of the SRN, which is thought to be an expression of the electrogenic pump, and does not antagonize the effect of ouabain on this activity. DPH decreases the membrane resistance of all the different types of neurons studied, with little or no change in the resting membrane potential. It decreases the overshoot of the action potential in some of the neurons studied and prolongs the falling phase and the undershoot in other neurons. DPH also decreases repetitive firing. These effects have also been observed at different external concentrations of potassium. It is concluded that DPH, in the different preparations studied, does not have any effect on or decreases the electrogenic pump, but produces changes in other membrane properties which are consistent with its anticonvulsant action.